The combination of polyalanine expansion mutation and a novel missense substitution in transcription factor FOXL2 leads to different ovarian phenotypes in blepharophimosis-ptosis-epicanthus inversus syndrome (BPES) patients.
What are the implications of multiple alterations of the forkhead box L2 (FOXL2) gene in blepharophimosis-ptosis-epicanthus inversus syndrome (BPES) patients? A multi-mutation of FOXL2, consisting of the expansion of the polyalanine tract from 14 to 24 residues (FOXL2-Ala24), an novel Y186C substitution from c.557A>G, and a synonymous variant (c.505G>A), had a cumulative effect on ovarian phenotypes in BPES patients. Mutations in FOXL2, a gene encoding a forkhead transcription factor cause BPES. Overall, the expansion of the polyalanine tract of FOXL2 from 14 to 24 residues (FOXL2-Ala24) accounts for 30% of intragenic mutations. In this study, patients from seven BPES families and six sporadic cases were included. We conducted an extensive clinical, hormonal and functional study in 20 patients carrying the expansion of the polyalanine tract of FOXL2 associated with BPES. A multi-mutation of FOXL2 was detected in one BPES family that showed more severe BPES symptoms. Subcellular localization and transactivation studies were performed for the constructs of FOXL2-Ala24, Y186C and FOXL2-Ala24-Y186C. We described the first multi-mutation of FOXL2 (c. [672_701dup30; 557A>G]) that leads to the polyalanine expansion of +10 residues (FOXL2-Ala24) combined with an Y186C substitution and a synonymous variant in a Chinese BPES family. This multi-mutation genotype was associated with more serious BPES clinical manifestations and the development of esotropia in the right eye. In in vitro studies, the multi-mutation affected the function of FOKL2 on the StAR promoter and DK3, and induced more aggressive aggregation and mislocalization of FOXL2 protein. The synonymous variant, while not affecting amino acid coding, causes a change in the RNA stem-loop structure. The multi-mutation of FOXL2 was detected in one BPES family and it needs to be validated further by more BPES subjects. The results of our study contribute new insights into the research field of BPES caused by the multi-mutation of FOXL2. This study was supported by Shanghai Leading Academic Discipline Project (Grant number S30205) and Shanghai Jiao Tong University School of Medicine Doctor Innovation Fund (Grant number 201131). The authors have no competing interests to declare.